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Abstract (Basic) : KR 2003013661 A 

NOVELTY - A real time fuel cell simulator is provided, for 
simulating the dynamic and stationary operation characteristic of a 
fuel cell without a fuel cell in real time under the same condition to 
the operation condition of the real operated fuel cell system. 

DETAILED DESCRIPTION - The real time fuel cell simulator comprises 
a power system(31) , and an information processing and control 
system(32) . The power system(31) comprises an energy supply device (31A) 
for supplying a direct current; and a power transformation device (31B) 
for transforming the power from the energy supply device into a direct 
power of desired voltage and current. The information processing and 
control system(32) comprises a data communication part(32A); a fuel 
cell information storage device (32C); an operation point estimation 
part(32B) for comparing the output characteristic of a fuel cell 
provided from the fuel cell information storage device (32C) with the 
operation condition and the external loading condition input through 
the data communication part(32A) and estimating the output voltage of 
the power system for allowing a real fuel cell to be operated and the 
position of the operation point respective to the current; and an 
active characteristic embodiment module (32D) for controlling the 
retention time and raising time for the measured real voltage and 
current to reach the operation point estimated at the operation 
estimation part(32B) and making the estimated point to coincide with 
the real measured value, 
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(19) CH^SJ^ito|§(KR) 
(12) S3H^§ISS(A) 

( 51 ) | nt . el/ . S3IHS ^2003-0013661 

HQ1M B/02 (43) gJHSiA} 2003^02115^ 

(2D eaas 10-2001-0047779 

(22) mmvn 2ooi^oaaoflgj 

(71) SS2! &?0dUXI7l*e!?a 

CHS SS 71-2 

(72) ttan S4»a 

CH a *^A| AH ^SS2S¥Sa0H»g 103-1202 

oiag 

aaaajAisa?oisseai(Hmsi(»-i702 

aias^Ai^a?§s7i-2 
ssei . 

Ql a Al AH ^? sf 0HI1 M506-302 

(74) aiaej sse 

(541 a Am txgan Aigaioia _____ 

s ess urn s_s §_j aeaxi Ai__sa __a 5321 sag. &ehoiiai * „__ esana 

gsj s §xj s gi gigsji ojoi 4IAI32S ^4f?eAllJ 4» 2ife 6!AI_. ___ail AISaiOIEiOU 3 

e aoio. 

s __sa'Ai____oiEi__. &sa aas sust-HU ^axrn aissw sin a^s sasite omn s 

3 §»(31A)2J. OflUH §Xls_¥EI S3Sfe 2^8 ____6KH g^olfe a^ _!£ 3£l(31B)s_ 9 

ss a^ ai__.s_(3i)_ii: ssaxw sfsaotoi t? __a__a s 21 ¥ vsioiah gas a__ a§* 
011 ens asoi cHff aamm emeus sinna »assi 0101s __¥(32A)a. asaxisi _sf _ig 
a saa _is qioiedi nsa__ esaxi ss as §a 02021, 4.01 asaxi §__ us sxioiiai 
wgafe eis-aiia ^sa- m\ qioiei §a¥ii ssio* gj^a sa __a ^ a? ^si sag 
biH^asioi esaxpi n^aoioi s. 1^3 a ?ixig ^ss>__ §t»g «*<3_b)». #_m a^ 
ai __.____*?£) g^siis ^ A ia as as ana *§&oi am *g«onAH gsjgou a 
si sgspuma h_ai_ §1 w _a|2.__ z-iskx s^sm m\ ^sstoi __xia_i= sit 
^gsife s^g es(32D)s ?safe §e xiei s uioi ai__s(32)°s_ oi^ojaa. 

_ ega £ai_i s__axi Aisenoiat 2^a e_axia ^cj gupf aiois mm _!_axi 
Ai__a §sf mgm mm?} w?aAii> sni _h_oii e._axia m& aishi ?g guisa im 
011 ±ea_r guia Alan mm $ 9i°a. eeaua mm ss ssou asii aoi eg 2 

eau Ai^ewi cue Aisaioiaoi ssoi ao. 



asaxi. Aisaaoia. 
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£ is asaxi2i ag*ia §3 aa-ai? 3 en 5. 

£ 2b aS3XI AI5S2I 
E3§S Sfg iltfAIOII AISaiOIQSJ ?g£. 
£ 4b a ggg ?SS1b OilUU §3 §X|2| fioj 5 og 

(31)b §f?3|g MSS a3| S|S£Oi:Q. 

(u)b a?axiM Ahge a3i sis,£oici. 
£ 5fe a sss ^S3fe asaxi §s us &xioa xigsa sesi ??g£. 

£ 7s asaxi2i us g^s sa :h^e. 

£ 8S a ggg ^gstfe §§a £§°i aa §§£. 

((£e°i ^2 ¥awi cue gg)) 
3. a »g Aiganoia 11.12.13. as-as m$ ^a 
21. asaxi Ai5g 22. e!Qfflioi>i 3x1 

23. ?S1 24. A|51! «|0) Sx\ 

31. a 3 At5s 32. §a aai a »ioi Ai5is 

41. S#S|S 42. S&g SIS 

43. ^2X1 44. £2Jg SIS 

45. »£a 5¥l£l 46. 53 XI 

a s*sa £jii sa ga asaxi A15S21 §a 52121 ssjsi & eh 011 ah 4= sib asaxi2i 
§5! a. §xj E Sg 3 gaii 2joi *?ai2hs d\^^k\u 4= xib s saxi Aigen 01 ei 011 as 5° 

S. CH XIAIISWIb 831 OIILHXIM 53S13I OlltfXI gg §x|21 01 OH bin S3 3xlS¥EI 2§§ 

3i? aa§ gj^i>of as a awi sssib a§* as gas a3i ohlhus as^ia a 

§? AI5821..0I a§? AI5f82| a?|2J g^g 98fb gQIS BlOlg 4= Site §2 *)£) % HI 01 AI5H 

°s ?ag°£*, 2312) asaxm 3§ aiisixi &2£ asaxi Ai^asi afli^ei aiss 
4«e 4= sib saioii. asaxi ai^soo §e& ?a saisi jhvoie oisi 4* si£^ e. ^ai 
a asaxi Aigaioieoii as 201a. 

asaxia 44:21 aa as 31521 si* oiiuxii a3i oiilhxis 3s esxoib §xisai, asaxi 
b 3?? ana ^asife axioioi. sen°i axiate gaj 2|^o«ah aesi §i\m s^g> 

^. aeaxife uiiesoiu aa^i^ §21 & si 4=4 511 s°i g§ mou e^goi si^ 4=521 §3i 
s°i ail ass sfot iJoiub a^isi^ sisoii sisio sis} oouixjg a^i oiiuxjs s&aisi 
sa AiigjosAi. §§ oiiyxi as sxioioi, a± a §01 aoi as 31521 asi^i 3i 
521 a?i sm3a asoii 210H assb a3i2i 3 ¥a§a §1 SAIOII A1§§ 4* Slab e§= ^ 

2 21C1. 

6f3i asaxib Aiggb aanig shod ©a- 330 150-2001: ^eoiiah ^ssib a as. mxi 

lOOt 0I8KHIAH ^Solb 2gX> aSHgg S g^Slg. 600 -7001321 2S0IIA1 sfgolb gf§t!SI 

mm. looot; 01^2) hsoiiah ^ssib 2x0 asiMg §21 asaxis s#acn. ^ asaxib e 

a^°S Si £1011 2| SHAH SfSolU. AIS PB ig aS2| S#. ga S£. ^0H21 asHgoici. 

^3i2i uoi 2ii s§ 011 Li xi 21 ^aaa asaxib £ 1011 £Aia ag^a asaxi°i aei-a# 
^s^adi)3i soi. ataxia a as a#oa toat a 311 a§sb ^aoi 21201. &31 
^a(ii)s asaxi°i §a 52a ss. s§ §21 gai» a4-Mon °ish cis ag 

S?ai(12)(13)S aS£|3l£ §fa. 

asaxib 315 * g,^. s>g as §21 asaxi aa 5221 asaxioti ass 219 ¥Si 
saoii toai asaxi2i aaoi asig 4 2i£u. *f3i 21^ ^ si 011 ah ess gb 2a ase 
agfoi sxiab a^oi3i aH^ofl. 21 ^ ?8i2i sa saoii toy as-a^3i a si sib asaxisi 21 
v ^si Aioioiib aaniioi5 §»sah2i *>n a& 51 §xia. s>^i a#s a^Aoib atna3i 
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&OI S oj 5 g gxlfe 21 ¥ ¥61011 g2St aftOII W& a Sol 311 3fe asaaa SSI £3>|3 

°s sioisioi asaaa agm sjssmi saAppi ?ie ggg 4ssi:a. ee oil loeiAib sgg 

sgAPIb 3lb2l 21 ¥ ¥815 «|018fb g£E 8101, &PI* U0| 5§S egg. eg 01 

get a?, amgs g^aoi an sea ? 21? ^sion ssaa. 

nam. asaaa abs e?i anon saib agoi ^^u ^g 2? asisiai abcn otig 
101 aes asaaa s?. zt 9*1 sag o.gv oisa ag gspi aaspii as sxia g 
soi asian. e?i axis agoi o.sv oisia agoi goiE 93 ana ai¥sioii asH a^a 
^oipi £sa:>ia. s? a« axioiiAHfe g^ esoi e^goi aa:>i £s§! 4 21a. 

omoi. asaxw ¥¥5i etaa/d ^§a»u ab 3?. zrs Eb g§ aisoiiai asaa 
lhoh ansib 501 3^011 sim s?ia»ar esoi atssss-w sa^iss *g ma agoi argstoi 
asaaoii sat* s * aa. 

&Pia as a#«8 asaaa s#ob my □ se:ji as?ib awe. asaaon/H uaub tie 
3a ga m&o\a. 

nam. asaa:>i seab axi aga gg g?ioiib e ion eais uia eoi asaaa £sa- 
sb a§pi axis 4= 2ib §s aa ggoi sua* a 01. asaaa §s ga saa assia 
sa sat a* see aui^ia ga sanot/d asaaa ega Sb x-ispi axis 4= sie^ 
asaxis s?i aa ggmoiiAi sgAisot ea. 

e 2b 41 a asaa Ai^B(2i)a om^ sa s°s. asaa (2ia)§ §y°s asa 4 
4pi±. asrnia a a 21 4 assa(2iB)(2ic)(2iopi asan. s?i 21 :>i^a y^4a 

If! 2ESSPI ¥ie HIO|SSH(V)10I 2f twaou ^tiiea. 

asaxioiiAH asab onyxib as- 21 sa ess ¥39 a¥a aaiaioi^ sa(22)g § 
shah 21? ¥§K23)oii asaa M±mji a? sas§ sesib a si Ai^g§ as si xjich 

spi ¥ie Ai^a moi §a(24)?^ ?biao. 

4Pi xi>sgj »ioi §xi(24)b asaxi(2iA)a gsa g,^ a§(si). g^ a&a a^ 
as(s2). 21? ¥skjii gsab a&a aw tis.cs3)^ asaxioii chs a^ gg(s4)m a¥£ 
¥Ei a^ea. 01 b aa-8foi a sail Ai^gj(2Da men g«(v)ss sispi aioi as(S5)§ 
s^smi ao. 

loy/H. aeaxia a¥ ¥8is asAisib aaiaioi^ sag jhsspi ?i5HAib aeaxi aai ai>i 
a§ ^3ngKX 2}2^ asaxiaa ^«i asis se ^b ggoi vaam aa. 

nam. sen 011 b asaxi. ¥ch ^bi s moi gbis ^1 Ai^gs ^ae 01 ai^soii aaiaioi 
^ §xis a^iiAis 3 ^bs aesfssfe bi. aeniioiAa ^b sgg ?i& Ai^a sapf aoi 
ab bBPK sisaa. 

nain. asaxi Ai^g jh» &3iioiiAHb ataxia as a sitii gaspi^ oiei?i aEunioi± sa 
a asoi oias s oma, asaa^i- 21? ¥5fa a?iiaoi ga § ¥□ gbi si 21? 

¥staa ejj sehu asaaa ga seboii sa^ 21b s^oiib asaxpj an ^i§e ga 
s saoiujii a oi aeaxia £bu 4=soi schxijii ab gapi- ao. 

en. asaxib oh^ id^ e omaf. 4^a g?is sespi ?ie ebi gi aai sa s 
?a vcH ebia aa sa^i gaspi migos asaxi Ai^aa jrs ch* boiaa. 

se. aeaxia ?a ¥□ eui a sui^a aaiaioi^ sab ss^°e ahs as sim\M 
Bissapi mi g 011. asaxi ai^s jhs bshoiiai oi§ guise a*Aia<gfe. ^gs e ^ ^§ 
21a ¥ssoii aeii aeaxia fissoi sia. 

toeiAH, iPia asaxis sis aiss aoi asaxi aai Ai^aa sb aiss 4se 4 Mb 
saioii. asaxi Ai±aa ?a ?pi jh&oiie oisi? 4= &e^ asaaa oae ^si ^S3°s 
^es 4 ab asaxi Aisaioiei^i nasm. 

=si, aeaab geab as 3^ a s?ia 9 as □ bison coai- ^soi a as ga oiu 
ai. asaxia gsa s a¥ ¥si sou ooetAHE □ ^aoi aaspi angoii age 
aeaxia msm ^sais 4 2ib AisaioiEPi oh? ussm. ^2121 ^soiiah asaa aaioii 
ae sgg g <s g*)oi oi¥a seoii aaxi »ao. 



s egg age ga sasion/H a?iab asaxia gs ^^21 ¥ch sui s aafflioiA sa § 
a sis aetoPi ?i6toi .^a asaa Ai^sg Mgsib iessi s g^ g«oi 3>b ate g 
aigs SH25PI ?ie 2°s. asaa Ai^ga ga sa si 21? ¥8i sae gasfoi ^a asa 
xi Ai^gjf gg a^i ?ajf 4= sib ^Aia Aisaioiai flisewi =»oi aa. 

^. x>fli oiiuxiag pwa. sssjisi gsi- =aoii oieh aioiEimioi^g ^iss sioi s^isj g^i 
raoi8iE= sia. asaxi gaoii §ee ¥4^ ai^soi ge sioi asaaa ga saas g^Ai 
sia g»i asaxi Ai^aa s^oi ^aas^ e°sw. aas asaa. g§eag asa 
a. usa asaa § as asaaa 5is^se 4 sib saioii. 3 §** m& 

01 seigg Aieaioia« assma &a. 
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gag se #g 

s sraa &?i a?i oauxia sssm oim e^sfb Ai^sa. a^ ai^^sj a^i* ^ 

SIOI8t?| ?|B §fi XHdl S JSIOi Al^gOO 2ISfOJ gsso. 

& »82i AiAia asaxi AisaoiEib am asaxisj ^Aiass ?B6fb :»»2i a 

saxief a 4= fflooj, eigsxis 901 a^g s^b * ab a^ Ai±g». 011 xioin^i 91 
b as sa £ a 01 ai^hss 

fer^i g.^ ai^sb a:>is sss^i ab oiimn gas*, otiuxi S3 sxis^a asg 2 
9 011 zflaoi sfis gb aaa a^°i a^g g^b a^ sb §xis ?aao. 

□am. 401 §a »si a; xiioi Ai±gg asaxi §m bs bask a 01 a s^i^sf. g^s 
a. sis ?«aw. 2|2jsi mta DM3f aa. 

&D\ BSaXI XiS Sxib 8<R0M). OHUg(EPROM), OlOIEIBfEEPTOV). H23(flash 

memory) 83* ^8 B£» 313 7^1 4 s a£ffl, asaXI2] 8* 3IB QIOIQ 

^ xisaoi Am asan:?t ^§ab asaxi2i s*oi bb :>ie ssb iso^ <*tr 

g 4*8BCL 

nain, qioiei §<y^b rs232cu RS485 §g aisb sasoi Afsan, asan^ ^saoi 
of b ^a £2 a; ^6foii>M §JS£ ab a^oii chb s sj^eipi §£§§ o.a* 

2>b SxlOICf. 

oig^xj § £ ^§ §xioiiAi xiisab asaxisi 401 qioiei i<m 

gSrOj 2J^£jb ga£2 91 £l¥ ¥5f £2M UI2att8tOI an asaxpj- s^aoiot g- a^ 

Ai^iysi asa a #011 chb §^§21 axib ^BSfe s»bs ^ssrot. =112 ?b □§§ # 
31 a^ Ai±B2£¥a t^ab 6i Aia a 8i ^ ®^°\ *§&oi 401 ^e^oiw $i9 §^ 
§011 urn Eespismsy xiaAiei % ^^Aiae ^^efoi ^xii *§^oi ^xias^ 

mb ^mm »o. 

^, E ttB9 AIM2IIOI6lb Ui^25 m & H|0|<MsO|| °|oHA| a^ Al^^g ? 

safe si§ a^ §xi2j gs>oi mcH93i ch^oii. Ai§eiioi£i2i a^si §^ 

§oi e?$21 tin. §^g§ go^oj ^Aiei ^go^i sa. 

40| & ^S2J sxj^ ^,-^1 bl^eh 3011 mm fijB-OII X^Ail^ g 3^°l bl- 

^lAIOHS SAIofZ Sib ESI S2ES 0tEH°l ^ S CHI 2I5H S^oMI OloH^ 3J0ICK 

£ 3oii s »a a«Aioii «iaiz» asaxi aisciioiqsi q?s5Es eaishso. 

£ais bfa aoi. g ttasi AisaioiEi(3)te. oimxi sawiAja.a^ axioms 

a^ Al^a(31)»: OIM JllOISrPI 9IB QIOIEI ^^J^(32A). ^E¥(32B). asail §M 73§ 

SM(32C) a 2^(320)^ ?^£lb §M »2| §y XII 01 A|^S(32)°^ OI^OiaD. 

a^ AI^S(31)g 9^ofb OilLiXI SXI(31A)b ^§2| UiXlb Emm SWofOt 

sis 3f? asg Afgm^u, ^axu 21 • A134 afsv ^ aa. 

3£IH. -38 a^lg S^sfe S^OIIb D0I2EM -AJS» S^SISS OISIT ^ 9i9.D\, 

WCH8PI ?|8HAIb 0[OI?|b|EI( Insulated Gate Bipolar Transistor) SEb ££S!(Metal Oxide 

Semiconductor Field Effect Trans istor)j3f 38 »£» ^?iai ArSSfb 201 g2 ( ^r^| OttUXI S 

e §£i2i ggg Ai^aioi^ afire! asaxi2i sch ggg ^i^o^ ^§&a. 

Oil U XI S3 518 a^ §xl(31B)b 0(1 Li XI S3 §jcl(31A)£| ^SOfl £02} Oj 

^. £ 421 (D\) £b (U)Oil £AI8 »9 301. OIILiXI S3 §r*l£A| tfg a^2| §^ 9£(41)l fl 
■IB S^OIIb SI^(42)^K ^aXI(43)S MSB 3¥01lb ^£rg sj^(44)^ ^r^2 S 

» a«. a^i^a aaoi ssb s^oii£ seb sj^sy um>ii s * aa. 

nau. Bsai ^?ixi(45)i Mss s^oiib s§3°£ <yg »&ioi o r y ^a e^a ^h^oii sib 

^xl a^OI S^SIW, ^?ixl ^§¥(46)b S£l §y SIOI A|^Ho^ ¥E | *!S£1 

b mm ^i^M 2>oiai «ioi@a. 

oi ra ^,^1 #^ <ysb, ate a^ Ai^gj^j t» ^12^ sfoi 

?B 2M0IIAI a«S ^Eldl£ aSSfb EIOiagSa(Pulse Width Modulation) Efij gEH2| ^sOI 

a. 

nam. asaxpr -ssffi- oh as ^ s^i2i oiseoi ^§omi ^xisib sa ^aoiiAib as 
axi2j a^i^ a^-a# ^^01 isab ok &di asaxi xjs sxioiib asaxi2i ga 
o eh oil cr>^ asaxi2i a^-aw ^<yoii ch^ smpi xisaw, xis^b gsb ^« ai§ 
aoia ai^a asaxi2i §a Qioiei^^Ei $132 §^i xissb a^s aaaa 4^ a 
a. 

sa» xi§gb a^isi musAi. £ 5011 £Aie bfs* 301 asaxisi 0124 ^a «ra sou/h ^jqi ^ 
q 521^^ ^gafb asax32] g£# 0H3Ha^^ 6}^, 01 oil a>e a^-a^ ^<y°j §s§ 
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oidh . asaxia seb s^oi (ti. pdpj g°(5Db oioii aggb agf-af?2i a* 

3d(51A)0| USSIH. (T2. P2)PJ 3^(52)b S?S3aO|(52A)3r X1§gb 2J0IW. Olfe 3|± o> 

g3i°i oiggoi sssie* flicnafe aeaxi Ai±gomu ^§ g£» °>»oii tan sm°i Hgj.»g 
^aoi aggb ^at oigsib 20m. 

Oil gfll ?«A|OI|fe aS2XI°l 2*gA| UElUb 4= BfS 2^21 5ffl SOllAi H§ 

§xi°i ggg nemo*. etss sssoi aigstb 21 ag>a#°i s g ^agoii cue §mi xissi 

H. »SS S3 §EH» SXISH 8tb 22 2221 S?0)|fe gsfg ¥011 AH Eb a§ *s 

^2£|gOII 2ISH a&-S^2| eg =4!i B6*81S* &CL 

£ 6g g^g ^£¥2| a#S <?) & °'£JA|0i| SSEOia. 

EAIS 0121 BOI. gSfg ^S¥2| 96!8, QIOIH §t!¥g S3} 01 asaX|2| £2* ggjj 9g»u 
g3 £201 2|2f gJ^gfe(61A)(61B) B3II2!; §31 ggE£¥B g2S gb S3 aUS <ygsf 

s(62A). ga 52ioii sea aa-ssoii sixigb ss-g# si§ ^ag esaxi ss us 3*1011 
m s^imfe(62B) §31 ass s§? a#2i 2^9 asi-an ^ =as 3iss »« sag 
011 °i8H gs gsfgg aasib B3ii(63)a; sas ga s^soii as ggan gag a§s 

£^S|b B3II(64)S OI¥OiaP. 

Olffll, #31 24!! B5||(62B)0IIAH §2 22011 SJxiab 22r-a# ^t!i g^SIXI SB S¥0llb 3IS 

es§i 2JH2) a^-an ^ae &g 01 § a^-an ^ss?ei §31 a b^i(62a)oiiai ass 
a^oii aigsite aeig ^esioi §§3|hsj« Bean mmsq g*fgoi igsci. 

naiu. e 7011 eais 0121 itoi a a asaxi Ai^gsi a?o«fc flioi sg(72)oii cm asaxi2i 
s^(73)oi xiagt a§oi ergs!* g«. 019 aoi asaxig s»oi xiagb Ai^gmsj a 

OPI B£ 31±£1 §31 g2| MO\ m*2l 313115!°! §X|0|| 2|3fCM g^33| (IHSOia. 

CI ^01. gS 3^£¥E) 3^9J 4=^ 3!i:B 4JSAI3I3I ?IB ^Xigfe S^OIIfe 4=± 

«SA|3|3I SafBgOII °} 51-01 eg 3|x°| SSAI2.V0I CH^ ^ 0)11311 £|0(, eg2| £?ga 
XI AlAgg 3» OI4f a 4> 311 2| »§!§§ AlAgoSAI. OI£l& S^OIIfe XI £fe 1» A|xg°S 

*J3| 1»3|2| XIB Al^gJS. XIBAiaa,)* gg^OII EgSf3l 9181-01 ^fiSfe BaA|»(T.)2 

S 4= 2i°K. PJSaXIS! s S0 || 2|5HA| &OI XiaAIB3} °^AI2iS 2¥ *§0| 3|^ 

mBs. o\m ^eaxj §a xis§noii xiss? ^ ao. 

E 88 g^S S§°l g^S ¥ltl °gESAH. §^ ?@ SIS gSS 81 fe §» £| 

a 5! Ai^goiiAi «im g^afe a^ aioioiiai g^ =aoi ueiues si^ «us 4=S8t3ii @ 

EAIS d!2! HOI &3| g^S SS2| gsfS. g»g ^e¥S¥EI S^S ^5 g^g°| gast 

a^ Ai^g°s¥a s^afe a^-ana g^gjoi 2|3| gj^gb B3«(8ia)(8ib) 

a. 2,^21 gj^s =a si g5}se£¥a g^§ e»i aa-stfe 3311(82)2}. aa@ gsfg 2a 
01 oH&sfb xiaAia(T d )3} B§Aia(T,)g asaxi §a xissxioiiah s^sib e 311(83)21. g»g 

£»0|| ai^SieAl gstSOfl Egg|£s qj\ 3UBAI2KT,,) j» B§AliHT.)SS¥EI »!CHCHI «fiB 
^SEig ^SSIOI E|0|OIOIP(Proportional Integral Differential) SI01 g^Stg aasife a3||(84) 

», raoiofoip jgjcH rnmiv oikfsn aai- e§(320)°i g^- Esng^oii ^oia ?hi4=(f)oii ®& 
^EjbPf aasfb axiB-aoi tisi ^^Aisib B3«(85)2r. «r?i axig a 01 asm beh ^?ixi 

2| ?g¥£ S^Sffe 93||(86)£ Ol^OiaCf. 

oi4toiiai ttias uig sol. s tfssi 'nMZi asaxi Aisaioiab ^a aeaxi ai^boi g^sfb 
qi leg} 23i°i asaxisj ^se ¥rj ^upi soie um\ asaxi ai^u°i g?» mss 

4= ?i3| OHgOII BSaX|°l *S A|g2| grj|fi°| 3D^0ll 4iQgfe Sbl2f AlBg m 
3|»°M 4= Sib §§0| 21 CL 

Eer. S &S2| A|§aiOIE|b BSaXI°| g^ SI S^OII 3341 °J0| Eg BSaXI AI^BOU CHS AI8 

aioiaoi.3iggr SggOl 2iCf. 



(57) it?2l 
1 

asaxi°i g^ sg§ Aisaioiasib sxisai. a^g sestb oiiuxi gg §xi(3iA)2i. on 
uxi gg §xis¥a gggb a^s £isioi ass gb a a- a a#* 2>b 5!^ a^g s^afb 

3^ agr §XI(31B)S a^ Al^i!(31)i!H 

ess xi 3i zfggcHOf & sssa ^ si¥ ¥§kmiai gas at g» a»on aei ssoii a*h §a 
ft 2i?g?a ej^s»b qioiei §a¥(32A)2}. asaxi°i gsj ^sa 3is qioieui usa 
b asaxi se xig §a(32c)2}. §31 asaxi §e xfg sxjoii ah agab aeaxi°i «g 
af §31 aioia §t!¥§ Sokh s^sfe ga s 21? ¥oi sa§ uiaaasKM aeaxi 
3i g^acHot m a^ ai^s^i mm a&af awon rj^ gsfgsi ?)as ^gaib g^§ 

^S¥(32B)2f. §31 a§? Al^gos-Q gagfe &«AI2i SSf S aW°l ^§2t0| g^§ ^S¥0fl 
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AH SZfSOil nm £g8|3l»IXI2| HSAIZf « &sAI9S £§8101 5*91)1 tifll *S 

»0| Six|£f£S? 81b 2J8S 4^S81b §3g £&(32D)£ ^SQb §S xHa SH SIOI 

A1±S(32)2S OI^WSl *§2£ gffe 6IAI21 SSSJI AlfiaiOia. 



S?» 2 

9 18011 210HAH. tf?| QIOIE) §a^(32A)b S|gS6! tf&ISS 5S2S 81b £AI2> 9SaXJ AIM 
019. 



S?S 3 

HI 1ST0H SiCMAH. dl U II S3 g«(31A)fe &g°l aSIs §#8101 £H9 £J# SgJg A1S8S 

6i tfAia esaxi Aisaioia. 



3?8 4 

SI 1 if Oil SICHAJ. &3| Oil y XI §3 3xl(31A)b 3 • gg£ 939 ^aXIgJM 81b ^!AI2> 

asaxi Aisaioia. 



5 

HI 18011 SI 01 AH , &3I §2>g ^E¥(32B)°I Sag. QI0I9 Sa^fi S8I0I 9SaXI°l g<* gga 

ssaxi ss £201 am s§*sb(6iA)(6iB) eai»; 

£3 S§2£?9 g2£ 3b £3 am a£S12(62A). §a £2011 Sj8S* SS-S50II Uxl 

ab asi-an ^§ eisaxi §a jus sxioiiah 2^sib(62B) 931121: 

ass s^ ana s^s aef-a^ m& ausm 3i££ mot aasoii 216M ^s. s^as ea 

31b 9311 (63) S*: 

eaa s^swi gg»s s^g ?e< £«s £§*8ib 93U(64)s oi^si s S2 g sib 
«Aia ssaxi Aisaioia. 



S?8 6 

si 18CHI siCHAH . 401 §ti£ ?s es(32o)°i gas. ^s^s^q s^s esfssi § 
ai^8ss¥9 t^gfe &si aei-swsi ^si s^soi ^ gj^sib 93ii(8ia)(8ib)2i: 

44 =s §1 §2f§s£¥Ei s^s 2x11 aasib 9311(82)21; e?as 2x1011 

6H981b XI2AI2HT d )jJI 2!§ A| 2MTJII 9£aXI §£ XI § SXIOIIAH 2±"8lb 9311(83)21: 

2x1011 SH4:o19AH =5 S^SOil Ego1£s #31 X|9A|2}(T d )31 93 A|2HT„)2£¥9 SI Oi OH 

see ^g&s ^gpioi ei oi oioi a sioi s^nm easib 9*1(84)21: 

ElOIOIOia SIOI £»Ii2! 01^S3 Stall 2S(32D)°I gSf 5£3ii&0ll ^0)2 ?E|=MF)0|I ©El 
bPI ^ 5181b QXI1 SIOI asS SHSAI^Ib 9311(85)21: 

4131 QUI SICH dsg 9ESI ±¥lxl°l S^SIb 93II(86)S OI^OISl ^§2S olb ^ 

Ai9 asaxi Aisaioia. 
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